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[57) ~ ABSTRACT

A fitting for adjustably connecting a backrest part to a
seat part of a seat, particularly an automotive vehicle
seat, includes a backrest mounting member and a seat
mounting member which are respectively connectable
to the backrest and seat parts of the seat. A ring gear 1s

formed on the backrest mounting member and has a =

predetermined number of inwardly directed teeth cen-
tered relative to a ring-gear axis. A spur gear is located

~ intermediate the backrest mounting member and the

seat mounting member and has a number of outwardly
directed teeth which is at least one less than the prede-
termined number of teeth on said ring gear. The out-
wardly directed teeth of the spur gear mesh with the
inwardly directed teeth of the ring gear and are cen-
tered relative to a spur-gear axis. A cam radially offsets
the spur-gear axis from the ring-gear axis, and a turning
arrangement is operative for displacing the spur gear
and for orbiting the spur-gear axis about the ring-gear
axis so as to vary the relative angular position of the two
mounting members. The backrest mounting member is

mounted for pivoting movement about a pivot axis
which is coincident with the ring-gear axis. The back-
rest mounting member is pivoted along a circular path
having its center of curvature on this pivot axis during
operation of the turning arrangement.

2 Claims, 7 Drawing Figures
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FITTING FOR ADJUSTABLY CONNECTING

PARTS OF AUTOMOTIVE VEHICLE SEATS

This .is a continuation of appliCation Ser. No.
774, 938 filed Mar. 7, 1977, now abandoned |

BACKGROUND OF THE INVENTION

" The present invention relates generally to a hinge
fitting for seats and, more particularly, to seats in which
a backrest member is angularly adjustable with refer-

5

10

ence to a seat member. The invention is particularly but

not exclusively suitable for use on seats of automotive
vehicles. |

It has been proposed in the prior art to connect a
backrest mounting member and a seat mounting mem-
ber respectively to a backrest part and a seat part of a
seat. A ring gear having inwardly directed teeth is
fixedly mounted on the seat mounting member, and a
‘spur gear having outwardly directed teeth is fixedly
mounted on the backrest mounting member and mat-
ingly engages the ring gear. The spur gear has an outer
diameter smaller by the helght of at least one tooth than

the root diameter of the ring gear. The spur gear is

mounted on a cam of a rotatable pin. A self-locking type

15
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An additional object of the present invention is to
provide a simple construction for a fitting which com-
prises few component parts.

A further object of the present invention is to provide
a fitting which provides for pivoting movement of a
backrest mounting member relative to a seat mounting
member along a circular path of constant radius.

In keeping with these objects and others which will
become apparent hereinafter, one feature of the inven-
tion resides, briefly stated, in a fitting for adjustably
connecting a backrest part to a seat part of a seat, partic-
ularly a seat of an automotive vehicle, which comprises
a backrest mounting member connectable to the back-
rest part, and a seat mounting connectable to the seat
part. A ring gear is provided on one of said members

-~ and has a predetermined number of inwardly directed

20
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~ of action between the spur gear and the ring gear 1s -

obtained by selecting the eccentric or radial offset dis-
tance of the cam to be approximately equal to the differ-
ence between the root diameter of the ring gear and the
outer diameter of the spur gear.

However, this known proposal i1s disadvantageous In
that the backrest mounting member does not move in a
circular path of constant radius relative to the seat
mounting member. The backrest mounting member 1s
fixedly connected to the spur gear and, since the spur
gear traverses an eccentric path of unequal radius, the
backrest mounting member is forced to travel along
such an eccentric path. This means that the angular
speed of the backrest mounting member during its ad-
justment is non-uniform and, in fact, this angular speed
varies in dependence upon the particular angular posi-

. tion of the spur gear relative to the ring gear.

Furthermore, it is frequently desirable to use spiral
springs in order to hold the turning torque of the adjust-

~ ment hand wheel used in rotating the cam to within

acceptable limits, particularly when heavy back seat
parts are to be adjusted. However, such springs cannot
be satisfactorily used when the back seat mounting
member moves through an eccentric path because the
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teeth centered relative to a ring-gear axis. A spur gear 1s
provided intermediate said one member and the other of
said members and has a number of outwardly directed
teeth which is at least one less than said predetermined
number. The outwardly directed teeth of the spur gear
mesh with the inwardly directed teeth of the ring gear
and are centered relative to a spur-gear axis. Eccentric
means, i.e. a cam, is provided for radially offsetting the
spur-gear axis from the ring-gear axis. Turning means or
a handle is operative for displacing the spur gear for
orbiting the spur-gear axis about the ring-gear axis with
the outwardly directed teeth meshing with the inwardly
directed teeth so as to vary the relative angular position
of the members by such displacement. The backrest

‘mounting member and the seat mounting member are

both mounted for movement about a pivot axis which is
coincident with the ring-gear axis. The backrest mount-
ing member is pivoted during operation of the turning
means relative to the seat mounting member along a
circular path of constant radius which has its center of
curvature on the pivot axis. - 4
The feature of mounting the backrest mounting mem-
ber so that it traverses a circular path during operation
of the turning means results in a uniform turning torque
for the turning means, as well as a uniform angular
speed for the backrest mounting member at any angular

position of the spur gear relative to the ring gear. In

addition, a spiral spring can now be utilized to facilitate

~ adjustment of the seat. Also, motorized means can be
connected to either mounting member to facilitate such

- spring force varies due to the fact that the lever arm of 50
the spring changes during such eccentric movement of

. the backrest mounting member.

 In addition, such eccentric movement of the backrest
mounting member means that the turning torque to the
hand wheel also varies as a function of the particular
angular position of the spur gear relative to the ring
gear. This is extremely undesirable for a user since 1t
makes simple adjustment of the seat very difficult.

A further disadvantage which results from the eccen-
tric movement of the two mounting members is that the
means for turning the rotatable pin on which the cam is
mounted can be mounted only on the rotatable pin itself
or else only on the stationary mounting member.

SUMMARY OF THE INVENTION

Accordingly, it 1s the seneral object of the present
invention to overcome the disadvantages of the prior
art. |
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60

adjustment. In accordance with the invention, it is only
the spur gear which performs the eccentric movement.
Neither mounting member is fixedly connected with the
spur gear for participating in such movement.

In accordance with another feature of the invention,
a self-locking type of action between the mounting
members is obtained quite independently of the differ-
ence in the number of teeth, 1.e. the mechanical advan-

tage, provided on the ring gear and the spur gear. This _

locking action is obtained in a first embodiment by
providing the seat mounting member with a ring gear .
having a number of inwardly directed teeth which is the
same as the number of outwardly directed teeth on the
spur gear. The spur gear thus meshes with the ring gear
formed in the seat mounting member and, since the play

~ between these gears is very small, a type of self-locking

65

action results by frictional interengagement of the out- -
wardly directed teeth of the spur gear with the in-

- wardly directed teeth of the ring gear. Of course, the

greater the number of teeth provided on both the spur

gear and the ring gear of the seat mounting member, the



3
greater will be the number of interengaging teeth for
increasing the self-locking effect. |

In another embodiment the self-locking action is ob-
tained not only by frictional engagement between a ring
gear of the backrest mounting member and the spur
‘gear, but also by frictional engagement between wall
portions bounding a plurality of holes formed in the
spur gear and separate pins. Preferably, three holes are
equidistantly and equiangularly spaced relative to each
other so as to form a three-point support. A gear is
mounted on each pin, and each of these gears meshes
with another gear connected with the turning means.
The number of teeth on these gears, i.e. the gear ratio,
is selected to achieve a favorable mechanical advantage
between the turning means and the spur gear.

In accordance with another embodiment the self-
locking action is obtained by frictional engagement
between wall portions bounding a plurality of holes
formed in the spur gear and projections formed on the
seat mounting member. These projections also provide
overload protection. In the eveni of accident or when-
ever the backrest part is subjected to forces which tend
to separate it from the seat part, the projections serve as
additional supporting members which resist shearing
forces and thereby prevent undesired destruction of the
hinge fitting. The projections are not directly fixedly

connected with the spur gear but a certain amount of

free play exists bétween the projections and their re-
spective holes. This free play serves as an additional
safety factor in withstanding sudden forces.

As noted above, the invention allows a relief spring to
be arranged between the seat mounting member and the
pin to which the turning means is connected. The spring
1s operative for reducing the turning torque otherwise
required for adjusting the backrest part. Since the
spring always has a constant lever arm, it produces a
constant biasing force at any selected position of the
backrest mounting member relative to the seat mount-
ing member.

The turning means may advantageously comprise a

10
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hand wheel connected to one end of a rotatable pin. The

turning means may be mounted for rotation relative to
either mounting member and may be connected with a
pin by gears, chain links or like connecting members.
‘The rotatable pin need not only be manually-operable,
but can also be driven by a motor connected to either
mounting member. In the event that two hinge fittings
are used on opposite sides of a seat, the rotatable pins
may be connected to each other for synchronous move-
ment by either a rigid or flexible shaft.

The novel features which are considered as charac-
teristic for the invention are set forth in particular in the
appended claims. The invention ttself, however, both as
to its construction and its method of operation, together
with additional objects and advantages thereof, will be
best understood from the following description of spe-

cific embodiments when read in connection with the

- accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

- FIG. 1 is a side view of a ﬁtting in accordance with
the present invention;
FIG. 2 1s a sectional view taken on line II—1II of FIG.
L
~ FIG: 3 is a sectional view taken on line III—III of
FIG. 2;
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FIG. 4 is a sectional view analogous to FIG. 2 of
another embodiment in accordance with the present
invention;

FIG.5isa sectlonal view taken on line V—V of the
embodiment of FIG. 4:

FIG. 6 is a sectional view analogous to FIGS. 2 and
4 showing. still another embodiment accordmg to the
present invention; and

FIG. 7 is a sectional view taken on line VII—VII of
the embodiment of FIG. 6.

-DESCRIPTION OF THE PREFERRED
EMBODIMENTS

FIG. 1 illustrates a hinge fitting for an automotive
vehicle having a seat comprised of a seat part and 2
tiltable backrest part. The hinge fitting according to the
present invention comprises a stationary hinge part or
seat mounting member 1 to be connected to the seat part
of the seat, and a tiltable hinge part or backrest mount-
ing member 2 to be connected to the backrest part of the
seat. While the hinge fitting is, due to its compact con-
struction, especially suitable for use in automotive vehi-
cle seats, the disclosed hinge fitting can also be used in
any other seat in which the backrest part is tiltably
connected to the seat part. Generally, two such fittings
are mounted at opposite sides of the seat, so that the
inclination of the backrest part can be adjusted to suit
the needs and/or comfort of a user of the seat. The two
fittings may be connected with each other by a rigid or
flexible connecting rod so that the hinge fittings may
operate in synchronism. However, it is also possible to
operate the hinge fittings separately or to provide a seat
with only one or more than two hinge fittings. For the
sake of convenience, the backrest part and the seat part
of a seat with which the fitting is to be used have not
been illustrated due to the fact that such an illustration
1s not believed to be necessary since there certainly can

be no doubt as to what constitutes the seat part and the
backrest part of a seat.

In the embodiment of FIG. 2, tiltable hinge part 2 has
a ring gear 4 which has a predetermined number of
inwardly directed teeth 5 centered relative to a ring-
gear axis A—A. The hinge part 2 is formed with a re-
cessed portion and the ring gear 4'is of one piece with
the hinge part 2 at this recessed portion. However, it is
also within the spirit of the invention to form the ring
gear 4 as a separate member and thereupon to fixedly
connect this separate ring gear with the hinge part 2, for
example by riveting or the like.

A spur gear 6 1s mounted intermediate tiltable hinge
part 2 and stationary hinge part 1. The spur gear 6 has
a number of outwardly directed teeth which mesh with
the inwardly directed teeth § of ring gear 4 and which
are centered about a spur-gear axis B—B. The number
of outwardly directed teeth on spur gear 6 is different
from the number of inwardly directed teeth 5 by at least
one tooth or more. For example, in a preferred embodi-
ment, 1f spur gear 6 has thirty teeth, then ring gear 4
may have thirty-one teeth.

Both hinge parts 1 and 2 are mounted on pin 3 for
rotation about a pivot axis which is coincident with
ring-gear axis A—A. Cylindrical pin 3 is rotatable about
pivot or ring-gear axis A—A due to the fact that one
end of the pin 3 is fixedly connected to a hand wheel or
turning means 9. The other end of pin 3 is journalled in

‘bearing member 10 on which biasing means or spiral

spring 11 1s mounted. The outer end of spring 11 is
fixedly mounted to stationary hinge part 1 by means of
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bolt 12. The biasing means is operatwe for always
urging the two hinge parts towards each other.

6

engage the outer teeth of gear 17 which 1s mounted on

~ the rotatable pin 3. Gears 16 and 17 constitute coupling

A cam 7 is mounted on rotatable pin 3 in eccentric |

relationship with axis A—A. The cam 7 has an outer

cam surface which engages an interior passage of spur

. gear 6 so that the spur-gear axis B—B is radially offset

from axis A—A. The outer diameter of spur gear 6 is
smaller than the root diameter of ring gear 4 by at least
the height of one tooth. Due to this difference in diame-
ter and due to the difference in the number of teeth
‘between ring and spur gears 4, 6, the hand wheel 9 is
operative for turning pin 3 together with cam 7. This
- causes the spur gear 6 to be dlsplaeed and the spur-gear
" axis B—B to be orbited about ring-gear axis A—A. At
" least one of the outwardly directed teeth of spur gear 6
meshes with at least one of the inwardly directed teeth
5 of ring gear 4 during operation of the turning means.
- In other words, the spur gear 6 will roll inside ring gear
4 and will become angularly offset relative to the rmg
“gear by an angular distance equal to the difference in
the number of teeth between the ring and spur gears. In
the example given above, each time the hand wheel 9
performs a complete revolution, the spur-gear axis
B—B completely orbits about the ring-gear axis A—A,
and the spur gear is angularly offset by an angular dis-

~ tance equal to one tooth.

As diagrammatically shown in FIG. 3, the y and x
coordinate axes of spur gear 6 are reSpectwely dis-
placed between end positions a,b and c,d. That is, the x
and y coordinate axes are moved through a distance
which is twice the radial offset distance, as measured

between axis A—A and axis B—B.
- The ring gear 4 and its associated hinge part 2 are
thus moved together by an angular distance of one
tooth. The backrest part moves together with the hinge
part 2.

The hinge part 1 is also formed with a recessed por-
tion wherein a ring gear 8 is located. Ring gear 8 has a
number of inwardly directed teeth which is the same as
the number of outwardly directed teeth on spur gear 6
(e.g. thirty teeth as in the previous example). The teeth
of ring gear 8 are centered about axis A—A and also
mesh with the teeth of spur gear 6. As shown in FIG. 3,
since spur gear 6 and ring gear 8 have the same number

10
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means intermediate the handle 9 and the respective pins
14.

As shown in FIG 4, hinge part 2 is mounted on pin 3
for pivoting movement about pivot axis A—A which it
will be recalled is the same axis on which the teeth of
ring gear 4 is centered. The cams 13 serve to offset the
spur-gear axis B—B in radial direction from axis A—A.

In operation, the handle 9 is rotated, and the pin 3
turns about axis A—A. Gear 17 rotates with pin 3 and in
turn causes gears 16 to rotate about the respective axes
of elongation of the respective pins 14. The pins 14
together with cams 15 are thereby turned, and the spur
gear 6 is displaced relative to stationary hinge part 1 and
spur gear 6 rolls within the ring gear 4. As before the
spur-gear axis B—B orbits about pivot axis A—A.

Self-locking action is obtained by frictional interen-

 gagement between the inwardly-directed teeth of ring

gear 4 of hinge part 2 and the outwardly directed teeth

of spur gear 6, as well as by frictional interengagement

between hinge part 1 and the pins 14.

FIGS. 6 and 7 show another embodiment of the in-
vention with like reference numerals identifying similar
parts. This embodiment is similar to the embodiment of
FIG. 2 in that the cam 7 is directly mounted on rotat-
able pin 3, and is also similar to the embodiment of FIG.
4 in that no ring gear is provided on stationary hinge
part 1 and further in that the spur gear 6 has wall por-
tions bounding at least two, and preferably a greater
number (e.g. twelve in the illustrated embodiment) of,
equal diameter circular holes 18 which are equidistantly
spaced and equiangularly arranged in circumferential
direction relative to pivot axis A—A. However, instead
of separate pins, the stationary hinge part 1 itself is
formed with cylindrical projections 19 which extend
through a respective hole 18. The diameter of each
projection 19 is smaller than the diameter of a respec-
tive hole 18 by twice the radial offset distance between

- axis A—A and axis B—B. Self-locking action 1s ob-

of teeth, these gears have a self-locking action which 45

prevents a once-selected setting from changing uninten-
“tionally due to frictional interengagement between re-
spective ones of the respective sets of teeth. In this
‘manner, the backrest part is adjusted to any selected
angular position relative to-the seat part

FIGS. 4 and 5 show another embodiment of the in-
vention with like reference numerals identifying like
parts. |
" Some differences between this embodiment and the
one previously described reside in the fact that a cam is
not mounted directly on the rotatable pin 3, and also in
that the stationary hinge part 1 does not have a ring
gear.
~ The spur gear 6 has wall portions bounding at least
two, but preferably a greater number, of equal diameter
circular holes 13 which are equidistantly and equiangu-
larly spaced in circumferential direction relative to axis
"A—A. A plurality of separate auxiliary pins 14 are re-
spectively provided at one end thereof with cams 15.
Each cam has an outer cam surface which is in motion-
transmitting engagement with a respective hole 13.
Gears 16 are mounted at the other ends of pins 14 for

30
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turning the latter. The outer teeth of gear 16 matingly

tained by frictional interengagement between the in-
wardly directed teeth of ring gear 4 of hinge part 2 and
the outwardly directed teeth of spur gear 6, as well as
by frictional interengagement between the projections
19 of hinge part 1 and parts of the inner circumferential
wall portions bounding the respective holes 18 of spur
gear 6. |

The operation of this embodiment is substantially as
described above. The spur-gear axis B—B orbits about
pivot axis A—A due to rotation of the cam 7, pin 3 and
handle 9. Spur gear 6 shifts about the respective axes of

" elongation of the projections 19, and spur gear 6 rolls

within ring gear 4 and is moreover angularly displaced
by the difference in the number of teeth between ring
gear 4 and spur gear 6 for each revolution of handle 9.

In all of the illustrated embodiments, holding clamps
20 and 21 are provided to hold and support the hinge
parts 1 and 2 at any selected relative angular position.
Respective ends of clamps 20 and 21 are fixedly
mounted to hinge parts 1 and 2, respectively. The other
ends of clamps 20 and 21 overlap and tightly frictionally
engage respective ends of hinge parts 2 and 1, respec-
tively. The entire hinge fitting thus forms a portable,
complete unit whose components parts do not acciden-
tally disassemble during use.

It will be understood that each of the elements de-

' scrlbed above, Or two Or more tegether, may also find a
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useful application in other types of constructions dlffer-
ing from the types described above. |
While the invention has been illustrated and de-

scribed as embodied in fittings for adjustably connect-

ing backrest parts and seat parts of automotive vehicle
seats, it is not intended to be limited to the details
shown, since wvarious modifications and structural

changes may be made without departing in any way
from the spirit of the present invention.

Without further analysis, the foregoing will so fully
reveal the gist of the present invention that others can
by applying current knowledge readily adapt it for
various applications without omitting features that,
from the standpoint of prior art, fairly constitute essen-

10

tial characteristics of the generic or specific aspects of 15

this invention.

What is claimed as new and desired to be protected |

by Letters Patent is set forth in the appended claims:
1. A fitting for adjustably connecting a backrest part
to a seat part of a seat, particularly a seat of an automo-

tive vehicle, comprising: a backrest mounting member :

connectable to the part; a ring gear having an axis-and
being arranged on one of said members, said ring gear
having a predetermined number of inwardly directed
teeth centered relative to the ring gear axis; a spur gear
having a further axis and being arranged intermediate

20.

25

the one and the other of said members, the spur gear

having a number of outwardly directed teeth, which is

at least one less than the predetermined number of teeth -

on the ring gear, said outwardly directed teeth of said

30
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8

spur gear being in meshing engagement with said in-
wardly directed teeth and being centered relative to the
further axis; eccentric means for radially offsetting said
further axis from said ring gear axis and including auxil-
iary pins mounted circumferentially about the pivot
axis, each of the pins extending through one of said
members and having one end, a cam mounted to the one
end of the associated pin and being in motion-transmit-
ting engagement with said spur gear; turning means for
displacing said spur gear for orbiting said further axis
about said ring gear axis with said outwardly directed
teeth meshing with said inwardly directed teeth and
including a rotatable pin, extending through said mem-
bers, said members being mounted at spaced locations
lengthwise of said pin; coupling means intermediate said
turning means and said auxiliary pins for rotating the
latter with said cams and for displacing said spur gear;
and means for mounting said members for movement
about the pivot axis so that upon operation of the turn-
ing means said one member is displaced relative to the
other member along a‘circular path having its center of
curvature on the pivot axis for providing the relative
angular position of said members.

2. The fitting as defined in claim 1, wherein said cou-
pling means comprises a first gear mounted on said
rotatable pin for rotation therewith, and a plurality of
second gears each being mounted for rotation with a
respective auxiliary pin and each second gear meshing

with said first gear.
* % & ® %
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